Here we provide the contributions' abstracts published in a volume we edited as a special issue in International Journal of Modern Physics B. The volume deals with the recent progress in quantifying quantum correlations beyond the generic notion of 'correlations in a quantum system'. The main goal of the special issue is to provide authoritative reviews on selected topics discussed in the field in the last few years. Nevertheless many articles contain significant original research. The opening section of the issue is dedicated to foundational aspects of quantum mechanics. The second section deals with diverse quantum information insights into the analysis of quantum resources (like entanglement and quantum discord). Many of the concepts presented in the first part of the issue are applied to spin systems in the third section. The last section of the issue is focused on the dynamics of quantum discord in open systems and in quantum communication protocols.
PREFACE
Quantum mechanics was discovered about hundred years ago. It provides the ex-planation of a variety of different phenomena in Nature. Nevertheless, a number of foundational aspects are still debated. In the last few years, quantum information has made a remarkable contribution to analyzing many foundational problems whose relevance, in turn, have been boosted by the progress in quantum technologies. Quantum information shed new light also on quantum statistical physics and condensed matter. It is of central importance to understand quantitatively the interplay between classical and quantum physics. The formal point of view stating that classical physics can be recovered from quantum mechanics when Plank constant goes to zero turns out not to be sufficient. Indeed, both quantum and classical correlations are present at fixed values of Planks constant. The present focus issue deals with the recent progress in quantifying quantum correlations beyond the generic notion of correlations in a quantum system. Entanglement is the most famous such genuine quantum correlation. In the last few years however, it has been realized that disentangled states may still contain genuine quantum correlations reflecting the superposition principle of quantum mechanics. This has led to the notion of quantum discord. Entanglement and quantum discord are resources that future quantum computers will exploit. Therefore it is important to have a picture of their dynamics, both in closed and open quantum systems. The analysis of entanglement and quantum discord provides useful insights in extended (many body) systems complementing the more traditional approaches based on energy spectrum analysis, transport properties, etc. In this context it is interesting to study how entanglement and discord propagate through the system, both for a basic physical understanding of the system and for applications.
The main goal of the issue is to provide authoritative reviews on selected topics discussed in the field in the last few years. Nevertheless many articles contain significant original research. The opening section of the issue is dedicated to foundational aspects of quantum mechanics. The second section deals with diverse quantum in-formation insights into the analysis of quantum resources (like entanglement and quantum discord). Many of the concepts presented in the first part of the issue are applied to spin systems in the third section. The last section of the issue is focused on the dynamics of quantum discord in open systems and in quantum communication protocols.
Luigi Amico Sougato Bose Vladimir E. Korepin Vlatko Vedral
Imposing that the measurement process demands information transfer from the system to the detectors, we note that although different observers will acquire different amount of information from their measurements due to correlations between spin and momentum variables, all of them will agree about the orthogonality of the outcomes, as defined by their own reference frame. So, in this sense, such a quantum mechanical postulate is observer invariant, however the effective efficiency of the measurement process differs for each observer. 
Abstract
We consider the quasi-classical situation in which a quantum system interacts with another quantum system or with a quantum environment without getting entangled with it. We show how this regime is intimately linked to three paradigms commonly used in classical, pre-quantum physics to describe particles (that is, the material point, the test particle and the diluted particle (droplet model)). This entanglement-free regime also provides a simplified insight on what is called in the decoherence approach "islands of classicality", that is, preferred bases that would be selected through evolution by a Darwinist mechanism which aims at optimizing information. We show how, under very general conditions, coherent states are natural candidates for classical pointer states. This occurs essentially because, when a (supposedly bosonic) system coherently exchanges only one quantum at a time with its (supposedly bosonic) environment, coherent states of the system do not get entangled with the environment, due to the bosonic symmetry.
Read More: http://www.worldscientific.com/doi/abs/10.1142/S0217979213450148
• Correlations of decay times of entangled composite unstable systems. 
THOMAS DURT

Abstract
The role played by Time in the quantum theory is still mysterious by many aspects. In particular it is not clear today whether the distribution of decay times of unstable particles could be described by a Time Operator. As we shall discuss, different approaches to this problem (one could say interpretations) can be found in the literature on the subject. As we shall show, it is possible to conceive crucial experiments aimed at distinguishing the different approaches, by measuring with accuracy the statistical distribution of decay times of entangled particles. Such experiments can be realized in principle with entangled kaon pairs. 
